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REMARKS 

Status of Claims 

As of this amendment, Claims 1, 5-10, 14-19, 22-31, 34-40, and 43-48 are 
pending in the instant application, and of these, Claims 1, 10, 19, 26, 31, 36-38 and 43-44 
are currently being amended and Claims 45-50 are heing added. Claims 20, 32 and 41-42 
are being cancelled. 

The amendments to Claims 1, 10, 19, 26, 31, 36-38 and 43-44 are fully 
supported by the Specification, Claims as originally filed, and Drawings. No new matter is 
being added. For example, the addition of a beam receiving portion having a substantially 
conical surface to Claims 1,10, and 26 is supported by at least paragraph 23 of the 
Specification. The addition of a beam receiving portion having a substantially concave or 
substantially conical surface to Claim 19 and 31 is supported by at least the same 
paragraph. The addition of negative biasing to Claim 31 is supported by at least 
paragraph 15 of the Specification, The addition of a beam receiving portion, a tapered tip, 
a localized electric field at the tapered tip, and adjusting an electromagnetic radiation beam 
to maintain the cathode at a setpoint temperature to Claim 36 are supported by at least 
Specification paragraphs 21, 16, 17, and 26, respectively. The addition of a tapered tip, 
and adjusting the electromagnetic radiation beam to Claim 37 is supported by at least 
Specification paragraphs 16 and 26 respectively. The addition of a tapered tip to Claim 38 
is supported by at least paragraph 16 of the Specification. The addition of a tapered tip 
and a beam receiving portion consisting essentially of metal to Claims 43 and 44 is 
supported by at least Specification paragraphs 16 and 23. respectively. Thus, the claim 
amendments are fully supported and no new matter has been added. Entry of the 
amendments is respectfully requested. 

New claims 45-48 are also fully supported by the Specification, Claims as 
originally tiled, and Drawings. No new matter is being added. For example, new Claim 45 
is supported at feast by original Claims 19-20 and Specification paragraphs 16-17. New 
Claim 46 is supported at least by paragraph 23 of the Specification. New Claim 47 is 
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supported by at least paragraphs 24 and 26 of the Specification. New Claim 48 is 
supported by at least pai ayi aph 1 5 of the Specification. New Claims 49 and o(J are 
supported by at least paragraph 15 of the Specification. Thus, the new claims are fully 
supported and no new matter has been added. Entry of the claims is respectfully 
requested. 



Allowed Claims 

The Examiner has indicated allowance of Claims 1, 5-10, 14-18, 23-30, 34- 



35. 



Allowed Claims 1, 10, and 26 have been amended to further recite a 
substantially conical surface; as an alternative embodiment to the substantially concave 
surface. It is believed that this should be allowable for the same reasons indicated by the 
Examiner for the allowance of Claims with the limitation of a substantially concave surface, 
namely that none of the cited references teaches a substantially concave or substantially 
conical surface of the beam receiving portion of the cathode. 

Objection to Claims 41 and 42 

The Examiner objected to Claims 41 and 42 because the phrase "the beam- 
receiving portion" lacked antecedent basis. Claims 41 and 42 have been cancelled for 
other reasons, so thi3 objection is obviated. 



Rejection o f Claim 19 under 35 USC 102(b) 

The Examiner rejected Claim 19 under 35 USC 102(b) as being anticipated 
by U.S. Patent No. 5,942,834 to Davis. 



The Examiner has indicated in the Allowable Subject Matter section of the 
Office Action mailed on 9/1 1/2003 that Claim 41, which is dependent on Claim 19, would 
be allowable over the cited references if rewritten in independent form. The limitation of 
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Claim 41 has been incorporated into Claim 19, thus it is believed that Claim 19 should now 
be allowable, obviating the rejection under 35 USC 102(b) over Davis. Furthermore, Claim 
19 has also been amended to recite a substantially conical surface, as an alternative 
embodiment, in addition to the substantially concave surface. It is believed that this should 
be allowable for the same reasons indicated by the Examiner, namely UiaL none of the 
cited references teaches a substantially conical surface of the beam receiving portion of 
the cathode. 

Rejectio n of Claim 43 under 35 USC 102te) 

The Examiner rejected Claim 43 under 35 USC 102(e) as being anticipated 
by U.S. Patent No. 6,215,128 to Mankos et al. This rejection is respectfully traversed. 

Claim 43 is not anticipated by Mankos et al. because Mankos et al. does not 
teach M [a]n electron source comprising: an anode; a cathode comprising an electron 
emitting portion and a beam-receiving portion, the electron emitting portion having a 
tapered tip, the beam-receiving portion consisting essentially of metal; an electromagnetic 
radiation source adapted to generate an electromagnetic radiation beam to heat the 
cathode; and a lens adapted to direct the electromagnetic radiation beam onto the beam- 
receiving portion of the cathode, whereby electrons are emitted from the tapered tip of the 
electron emitting portion" as recited in the claim as amended. 

Instead, Mankos et al. discloses a "photoemission cathode 32 [which] is for 
example a thin gold (or other metal) layer deposited on a transparent substrate," (column 
3, lines 65-67), which is shown in Figure 1 to be a flat transverse layer. This is different 
than a cathode comprising an electron emitting portion having a tapered tip. Mankos does 
not teach or disclose a cathode having a tapered tip. A tapered tip is important to provide 
a localized, directed stream of electrons. Mankos also does not teach a beam receiving 
portion consisting essentially of metal, as recited in the claim. Mankos instead discloses a 
thin metal layer on a transparent substrate. Thus, Claim 43, and those claims dependent 
therefrom, are not anticipated by, and thus patentable over Mankos et al. 



S:\CLIENT\APPLIED\ETEC\Ebfi3m EUBMVt978\AMENO.003.doc 



39Vd 



S31VI00SSW S HVNVr 



08£88esSTt>T 99:^0 EGGS/Sl/SI 



wo*wni Nonvana • omKsmw mtimim ■ ui-AKflouwiHs * Ni wbr ub^ w k «9 cooto lvcwoa , tun 



Appl. No. 09/888,256 
Page 14 of 22 

Rejection of Claim 22 under 35 USC 103(a) 

The Examiner rejected Claim 22 under 35 USC 103(a) as being unpatentable 
over Davis in view of Japanese Publication No. 5-159694 to Nayama et al. 

The Examiner has indicated that Claim 41, which is dependent on Claim 19, 
would be allowable aver the cited references if rewritten in independent form. The 
limitation of Claim 41 has been incorporated into Claim 19, thus it is believed that Claim 19 
should now be allowable. Since Claim 22 depends on Claim 19, Claim 22 should also now 
be allowable, obviating the rejection under 35 USC 103(a) over Davis in view of Nayama. 
Claim 19 has also been amended to recite a substantially conical surface, as an alternative 
embodiment, in addition to the substantially concave surface. It is believed that this should 
be allowable for the same reasons as indicated by the Examiner. 

Rejection of Claims 36-37 under 35 USC 103(a) 

The Examiner rejected Claims 36-37 under 35 USC 103(a) as being 
unpatentable over Mankos et al. in view of Nayama et al. This rejection is respectfully 
traversed. 

Claim 36 

Claim 36 is patentable over Mankos et al. in view of Nayama et al. because 
neither of these references teach a method comprising "(a) negatively biasing the cathode 
relative to the anode to generate a localized electric field at the tapered tip of the electron 
emitting portion of the cathode; (b) directing an electromagnetic radiation beam onto the 
beam receiving portion of the cathode to heat the cathode; and (c) determining a 
temperature of the cathode and adjusting the electromagnetic radiation beam to control the 
amount of heat applied to the cathode to maintain the cathode at a setpoint temperature" 
as recited in the claim as amended. 
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Instead, Mankos et al. discloses directing a light source onto the 
photosensitive backside of a photocathode, which is shown in Figure 1 to be a flat 
transverse layer, and applying an electric voltage to an extraction electrode associated 
with the photoemission cathode. Mankos et al. does not teach biasing the cathode to 
generate a localized electric field at the tapered tip, as recited in the claim. Generating a 
localized electric field at the tapered tip is needed to emit a directed stream of electrons 
from the tip. Mankos et al. also does not teach determining the temperature of the 
cathode, and maintaining the temperature at a setpoint by adjusting the electromagnet ' 
radiation beam. In fact, Mankos et al. does not teach any type of cathode temperature or 
cathode temperature control, nor the importance of the same. 

Nayama et al. does not make up for the deficiencies of Mankos et al. 
Instead, Nayama et al. discloses a cathode heated by a laser beam, and a temperature 
controller to monitor and control the temperature of the cathode. This is different than the 
method of Claim 36, Nayama et al. does not teach negatively biasing the cathode relative 
to the anode to generate a localized electric field at the tapered tip of the electron emitting 
portion of the cathode to extract electrons. Instead, Nayama et al. heats the cathode with 
a laser to thermally generate electrons, or thermal excitation. 

Furthermore, it would not be obvious to combine the disclosures of Mankos 
et al. and Nayama et al. because there is no motivation to combine these references. 
Mankos et al. and Nayama et al. teach methods of electron generation that are different 
from each other. Mankos ct al. discloses a method of generating electrons based on 
photoemission, or in other words, exciting electrons with an incident beam of radiation. 
Nayama et al. discloses generating thermions, or in other words, generates electrons 
through thermal excitation. The instant Application teaches generating elections through 
the application of a localized electric field to the electron emitting portion while directing an 
electromagnetic radiation beam onto the beam receiving portion of the cathode. Each of 
these methods depends on a different principle, and thus the parameters that control and 
potentially enhance each method are also different. It would not be obvious to use the 
techniques of Nayama et al, that is, to apply heat or monitor the cathode temperature, in 
tho instant Application, because the method of Nayama et al is primarily based on the 
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application of heat, whereas the method of generating electrons in the instant Application 
is primarily based un generating and applying voltages and electric fields. 

Thus, claim 36, and those claims dependent therefrom, are patentable over 
Mankos et al. in view of Nayama et al. 

Claim 37 

Claim 37 is patentable over Mankos et al. in view of Nayama et al. because 
neither of these references teach K [a]n electron source comprising: an anode; a cathode 
comprising an electron emitting portion having a tapered Up, an electromagnetic radiation 
source adapted to generate an electromagnetic radiation beam to heat the cathode; a lens 
adapted to direct the electromagnetic radiation beam onto the cathode; and a thermostat 
adapted to determine a temperature of the cathode and adjust Hie amount of heat applied 
to the cathode by adjusting the electromagnetic radiation beam, whereby electrons are 
emitted from the tapered tip of the electron emitting portion" as recited in the claim as ' 
amended. 



Instead, Mankos et al. discloses a light source directed onto the 
photosensitive backside of a photocathode, which is shown in Figure 1 to be a flat 
transverse layer, and an electric voltage applied to an extraction electrode associated with 
the photoemission cathode. Mankos et al. does not teach or disclose a tapered tip of the 
electron emitting portion, which will generate a lu^lized, directed stream of electrons. 
Mankos et al. also does not teach a thermostat to determine the temperature of the 
cathode and adjust the electromagnetic radiation beam to maintain the cathode 
temperature at a setpoint. In fact, Mankos et al. does riot teach any type of cathode 
temperature or cathode temperature control, nor the importance of the same. 

Nayama et al. does not make up for the deficiencies of Mankos et al. 
Instead, Nayama et al. discloses a cathode heated by a laser beam, and a temperature 
controller to monitor and control the temperature of the cathode. This is different than the 
cathode and eleclruriiagnetic radiation source of Claim 37. Nayama et al, does not teach 
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a cathode negatively biased relative to the anode to generate a localized electric field at 
the tapered tip of the electron emitting portion of the cathode to extract electrons. Instead, 
Nayama et al. heats the cathode with a laser to thermally generate electrons. 

Furthermurw, it would not be obvious to combine the disclosures of Mankos 
et al, and Nayama et al. because there is no motivation to combine these references, 
Mankos et al. and Nayama et al. teach apparatuses to generate electrons that use 
different principles from each other. Mankos et aL disduses an apparatus to generate 
electrons based on photoemission, or in other words, exciting electrons with an incident 
beam of radiation. Nayama et al. discloses an apparatus to generate thermions, or in 
other words, to generate electrons Ihtuugh thermal excitation. The instant Application 
teaches an apparatus to generate electrons through the application of a localized electric 
field to the tapered tip of the electron emitting portion while directing a electromagnetic 
radiation beam at the beam receiving por tion of the cathode. Each of these apparatuses 
depends on a different principle, and thus the parameters that control and potentially 
enhance each are also different. It would not be obvious to use the techniques of Nayama 
et al, that is, to have a heated cathode or a temperature monitor, in the instant Application, 
because the apparatus of Nayama et al. is primarily based the application of heat, whereas 
the apparatus of the instant Application is primarily based on generating and applying 
voltages and electric fields. 

Thus, claim 37, and those claims dependent therefrom, are patentable over 
Mankos et al. in view of Nayama et al. 

Rejection o f Claims 19-20, 31-32. and 38 under 35 USC 103(a) 

The Examiner rejected Claims 19-20, 31-32, and 38 under 35 USC 103(a) as 
being unpatentable over Mankos et al. in view of Davis. This rejection is respectfully 
traversed. 
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Claim 19 

The Examiner has indicated that Claim 41, which is dependent on Claim 19, 
would be allowable over the cited references if rewritten in independent form. The 
limitation of Claim 41 has been incorporated into Claim 19, Uius il is believed that Claim 19 
should now be allowable, obviating the rejection under 35 USC 102(a) over Mankos et al. 
in view of Davis. Furthermore, Claim 19 has also been amended to recite a substantially 
conical surface, as an alternative embodiment, in addition to the substantially concave 
surface. It is believed that this should be allowable for the same reasons indicated by the 
Examiner, namely that none of the cited references teaches a substantially conical surface 
of the beam receiving portion of the cathode. 

Claim 31 

The Examiner has indicated that Claim 42, which is dependent on Claim 31 , 
would be allowable over the cited references if rewritten in independent form. The 
limitation of Claim 42 has been incorporated into Claim 31, thus it is believed that Claim 31 
should now be allowable, obviating the rejection under 35 USC 102(a) over Mankos et al. 
in view of Davis. Furthermore, Claim 31 has also been amended to recite a substantially 
conical surface, as an alternative embodiment, in addition to Ihc substantially concave 
surface. It is believed that this should be allowable for the same reasons indicated by the 
Examiner, namely that none of the cited references teaches a substantially conical surface 
of the beam receiving portion of the cathode. 

Claim 38 

Claim 38 is patentable over Mankos et al. in view of Davis because neither of 
these references teach "an electron source comprising: an anode; a cathode comprising 
an electron emitting portion having a tapered lip; tin electromagnetic radiation source 
adapted to heat the cathode to at least about 1800 Kelvin by generating an 
electromagnetic radiation beam and directing the electromagnetic radiation beam onto the 
cathode; and a lens adapted lu direct the electromagnetic radiation beam onto the 
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cathode, whereby electrons are emitted from the tapered tip of the electron emitting 
portion" as recited in LI claim as amended. 

Instead, Mankos et al. discloses a photoemission cathode, which is shown in 
Figure 1 to be a flat transverse layer, a light source to direct light onto the photoemission 
cathode, and an electric voltage applied to an extraction electrode associated with the 
photoemission cathode. This is different than the electron source of Claim 38. Mankos et 
al. does not teach an electron emitting portion of the cathode having a tapered tip. The 
tapered tip is important to generate a focalized stream of electrons. Instead, Mankos 
teaches a flat transverse layer that needs to be masked in order to generate a single 
stream of electrons. Mankos et al. also does not teach an electromagnetic radiation 
source adapted to heat the cathode to at least 1800 Kelvin. Mankos et aL is silent with 
respect to heating the cathode. 

Davis does not make up for the deficiencies of Mankos et al. Instead, Davis 
discloses heating a cathode, which could be curved, with a heat source, which could be a 
laser. This is not the same as the electron source of Claim 38. As with Mankos et al., 
Davis does not teach a cathode with an electron emitting portion having a tapered tip. 
Instead, Davis discloses a cathode which can be flat or curved. 

Furthermore, there is no motivation to combine the disclosures of Mankos et 
al. and Davis. Mankos et al, and Davis do not teach an electron emitting portion of the 
cathode having a topcrcd tip, nor do they teach, suggest, or provide motivation for the 
desirability of having the same. Furthermore, there is no motivation to combine the 
fundamentally different electron generating apparatuses of Mankos et al. and Davis. 
Mankos et al. teaches a photoemission electron generation apparatus, whereas Davis 
teaches thermal electron generation apparatus. These apparatuses rely on different 
principles of electron generation, and thus it would not be obvious to apply portions of one 
apparatus to the other. 

Thus, Claim 38, and those claims dependent therefrom, are patentable over 
Mankos et al. in view of Davis. 
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Rejection of Claim 44 under 35 U5C 103(a) 

The Examiner rejected Claim 44 under 35 USC 103(a) as being unpatentable 
over Mankos et al. in view of Allen et al. This rejection is respectfully traversed. 

Claim 44 is patentable over Mankos et al. in view of Allen because neither of 
these referencec toach "[a]n electron beam apparatus to register an electron beam pattern 
on a substrate, the apparatus comprising: a vacuum chamber; a substrate support to 
support a substrate; an electron source to provide an electron beam in the vacuum 
chamber, the electron source comprising (a) an anode, (b) a cathode comprising an 
electron emitting portion and a beam-receiving portion, the electron emitting portion having 
a tapered tip, the beam-receiving portion consisting essentially of metal, (c) an 
electromagnetic radiation source adapted to generate an electromagnetic radiation beam 
to heat the cathode, and (d) a lens adapted to direct the electromagnetic radiation beam 
onto the beam-receiving portion of the cathode; and an electron beam modulator and 
scanner to modulate and scan the electron beam across the substrate to register an 
electron beam pattern on the substrate, whereby electrons are emitted from the tapered tip 
of the electron emitting portion" as recfted in the claim as amended. 

Instead, Mankos et al. discloses a photoemission cathode which is a thin 
metal layer deposited on a transparent substrate. This is different than the cathode recited 
in claim 44. Mankos et al, does not teach or disclose a cathode having a tapered tip. A tip 
Is important to provide a localized, directed stream of electrons. Mankos et al. also does 
not teach a beam receiving portion consisting essentially of metal, as recited in the claim. 
Mankos et al. instead discloses photocathode which is a thin metal layer on a transparent 
substrate. 

Allen et al does not make up for the deficiencies of Mankos et al. Instead, 
Allen et al. discloses a photocathode, which is a flat layer, on a transparent substrate. 
Allen et al. does not teach a cathode consisting essentially of a beam emitting portion 
having e tapered tip. Allen et al. also does not teach a beam- receiving puiliun consisting 
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essentially of metal. Instead, Allen et al. discloses a photocathode comprises a "thin layer 
of gold, cesiated gallium arsenide, or ccsiated semiconductor film" (column 4, lines 40-41). 
A semiconductor is different than a metal. 



Furthermore, Mankos et al. and Allen ©t al. do not teach an electron emitting 
portion of the cathode having a tapered tip, nor do they teach, suggest, or provide 
motivation for the desirability of having the same. Mankos et al. and Allen et al. also do 
not teach or suggest a beam receiving portion consisting essentially of a metal, nor do they 
provide motivation for having the same. In contrast, the Specification of the instant 
Application provides motivation in paragraph 23, namely that a metal effectively absorbs 
the energy of the electromagnetic radiation beam. 

Thus, Claim 44, and those claims dependent therefrom, are patentable over 
Mankos et al. in view of Alien et al. . 

Added Claim 45 

New Claim 45 is believed to be patentable because none of the crted 
references teach or suggest both negatively biasing the cathode to generate a localized 
electric field at th* tapered tip of the electron emitting portion of the 
cathode, and directing an electromagnetic radiation beam onto the beam receiving portion 
of the cathode to heat the cathode, as recited in the claim. 
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CONCLUSION 

The above-discussed amendments and remarks are believed to place the 
present application in condition tor allowance. Should the Examiner have any questions 
regarding the above remarks, the Examiner is requested to telephone Applicant's 
representative at the number listed below. 

Respectfully submitted, 

JAN AH & ASSOCIATES, P.C. 



Date: December 1 8. 2003 By: 




Ashok K. Janafi/ 
Reg. No. 37,487 



Please direct all telephone calls to: 

Ashok K. Janah 
(415) 538-1555 

Please continue to send correspondence to: 

APPLIED MATERIALS, INC. 
Patent Department, M/S 2061 
P.O. Box 450A 
Santa Clara, California 95052 



S:\CUENT\APPUED\ETEC\Ebeam ELRMW97fl\AMEND.003.doc 
PZ/PZ 39Vd S3IVI30SSW 8 HVNVf 



08£88£99IfT S9'L2 £602/91/21 



